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ARIPOV, R.A,; GRISHIN, V.G.; SIL'VESTROV, L.V.; STREL'TSOV, V.N.
[Scattering of 7-8 Bev. IT Zmesons on nucleons involving &
large momentum transfer] Rasseianie Ji — -mezonov s energiei
7-8 Bev na nuklonakh s bol'shoi peredachel impultsa, Dubna,
Ob"edirennyi in-t iedernykh issledovanii, 1961. 5 p.
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(Mesons——Scattering)
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BANNIK, B.P.; GRISHIN, V.G.; SIL'VESTROV, L.V.
protons on photogrephis emulsion

40 1n0.6:1653-16%7 Je '61.

Elastic scattering of 8.7 Bev.
(MIRA 14:8)

nuclei, Zhur. eksp. i teor. fiz.

"yedi institut yadernykh issledovaniy.
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Scattering of 7 - 8 Bev 7~ mesons on nucleons involving large
momentum transfer. 2Zhur.eksp.l teor.fiz. 41 no.4:1330-1331 ‘
0 161, (MIRA 14:10)
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Elastic scattering of 2.8 and 6,8 Bev./c T #nesons on carbon.
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ARIPOV, R.A.; GRISHIN, V.G.; SIL'VESTROV, L.V.; STREL'TSGV, V.N.;
SAUANTSEVA, V.R., tekBd. Ted.

-
J1 = —pesons on protons]
[Charge-exchange in 7 to 8 Bev. v
i-
I = —mezonov s energiei 7-8 Bev na protonakh. (%ﬁais?z)e
nennyi in-t iadernykh issl., 1962, 7 p. :

1. Fiziko-tekhnicheskiy institut Akndemii nauk Usbekskoy SSR

for Aripov).
( (leear roactions) (Mesons) (Protons)
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AJTNICHS arivov, . A., Crisihiin, V. G., 3iltvesgtrev, L. V.,
Strel'tsov, V. M. e e e,
TiTLL chalfpe exenange botween 1 mesdns witn cnergics of 7-0 Zov
and arolong /-‘
$1aI0DIC4ALs  Zrurnul eksperimental'noy i teoreticncesioy Tiziki, v. 43, :4/
no. 2{(8), 1362, 334-398
e g - , " . O f. s fa
TLAlt  m oo ocharre exchange reactions of the tynd T 43 +mn 4 0 (=i, 2y 5ead )
wire analyced in o 24-liter uropanc bubule chamber. . S 59yunl 3Lillo-
ohotos, 376 evenis of type 1) were detected with an ¢fliciency ol 3d.
The tracks were measured with an /u%-21 (U121} microscope, the calculi-
tions were made with an electreonic computer of the Ci¥al. & was found 36
be 2,3 1 5.2 (the statisiical theory of multiple zroiuction rives o o= ).
An&uldr and eanergy distributions were measured for ihe y-gUunta (193 evenis,
. + . . - P ~ - -
wnich form e e pairs and accompany the éisagpearance of n méscns. Tnz
ngulur distribution, which in the c.z=.s. proctically agTess with ihe o
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direction. The ercrgy dis
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exchange cro. s section wasg
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L 41602-65 EHT(n)/T/ZA(n)-2
'ACCESSION NR: AP5007716 8/0367/65/001/001/0145/0147

'AUTHOR: Azimov, M.A.; Pantuyev, V.8.; Sil'vestrov, L.V,; Khachaturyaa, M.N,
Chuvilo, L.V. ‘

TITLE: Pion charge exchange cross gection at 4 GeV/c
SOURCE: Yadernaya fizika, v. 1, no, 1, 1965, 145-147

:;TOPIC TAGS: pion proton charge exchange, pion high energy scattering, pion charge
.exchange cross section, Gamma spectrometer

{
EABSTRAC a concerning the charge exchange 7~ -gcattering on
‘hydrogen u on below 2 GeV. In addition, such cross sections
‘in the energy domain above 1 GeV ally obtained using chambers, and they therefore
___ireprcsent only an estimate of the ypper limit of the charge exchange cross gection. Con-
‘sequently, using tﬁé”Céfe'mcoV.’)"g‘spectrometerrthercross,,section,fo:: the negative pion b

icharge exchange 7~ + p->7° + n was measured at 4.1 GeV/c. The value of the cross secﬁon"r —
;was found to be .{ exp = 0.12 + 0,02 mb. The article briefly dgscribes the kinetics of the

i
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'L 41602=65 : : :
;ACCESSION NR: APS5007716 2.

’ procéss, the geometry of the experiment, the equipment, and the calibration of the |
- Cerenkov Fspectrometer. "The authors thank M.J. Podgoretskdy for nwmerous . i
- consultations and constant interest in the work." Orig. art. has: 1 formula and 4 figures. !

' ASSOCIATION: Ob" yedinennyy institut yadernykh igsledovaniy (Joint Institute for Nuclear

‘l,' %'

'SUBMITTED: 01Sep64 ENCL: 00

. 1

SUB CODE: NP,O P

NO REF SOV: 001 OTHER: 000 i
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L 21802-66  WI'(m)/T
A0 BR: APG012191

¢S hR: AROOL2LY SOURCE CODE: 03/0386/66/003/008/0336/03k<()3
AUTEOR:  Azimov, . A.; Basova, Ye. i.; Gulyame:, U. G,; Tuinerdiyev, 8. R;:j&
Kolesnik, V. G.; Pantuyev, V. S.; Siklvestrov, L. Y.; Knachatwryan, M. i N
03G: Joint Insuitute of juclear Research (Co"yedinenyy institud yadernyrh is-
r.lcdovanj.ﬂ; Institute of Nuelear Prysics, AN UzSSR, _maghkent (Iastitut yadernoy

-

Tiziki Al UzSSR) L i et
WITLL:  Slfferentic. cross section of charge exchange of b.8-Gev'c n” mesons with
protois

SGURCZ: 2Zhurnal cksperinentcl'noy i icoveticheskoy fiziki. Pis'ma v redaktsiyu.
Prilozheniye, v. 3, no. 8, 1966, 3%6-340

TOPIC TAGS: pion, charge exchange, ¢ifferential cross section, sparx chamber,
Garma rodiation, wweor, {uu)fov\-

ABSTRACY: Tae autluors present preliminary results of the measurerent of the dif-
Tferenvial cross section of the rcaction i + p~ n + L by a method chcribed ear-
lier (Preprint OIYaI, R-2#76, Dubna, 1965), of detccting high-energy n~ mesons
with the aid of u spark chamber and a total-absorpiion Cerenkov counter. Unlike
other meihods, this method makes it possible to measure wiﬁB good accuracy both
the anzle and the energy characteristics of y quanta from meson decays. The
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setup was irradiated in a beam of 4.B-Gev/c ® mesons {rom .
were nade by a differexnce rmetnod using polyethylene and
From the energy and angular distributions of the cases when two

tron. The mcasurements

carbon targets.

CIA-RDP86-00513R001550620001-1

Mot L)

f

oTral proton synchro-

¥ quania were rezistered in the ehamber the authors calculated the differential

and total cross section of the reaction,
ing effects:

with corrections evalunted for the followe
(a) probability of conversion of twd 7 quanta in the lead converter,

(b) provability of conversion of at least one of the 7 quanta in the target or in

the scintillation-counter rmaterial,
attenuation of the beam in the target.
section was found to be 0.49

solia angle (c.m.s.) (compared with 0.28 mb/sr froz

(c¢) muon contamination of the
The averaged forward char e-exchange cross
+ 0.1 mb/(Gev/c)?, or 0.33 * 0.07 mb7

beam, and (d)

sr in units of
ealculation based on the dis-

persion relations and the known data on the total cross sections of the n*p and

x"p interactions. The total cross section
of the experimental geometry and published
exchange cross section at large 4 -momentum
The authors thank
V. Mukhin, S. V. Rikhvitskiy, and I._

the pion channel, and I. V. Chuvilo, M. D.

coilaboration. Orig. &Ft. Tad: < riguTes
SUB CODE: 20/  SUEM DATE: BMar66/
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calculated with account
data on the differenticl charge-
transfer is equal to 0.11 * 0.02 mb.

for the opportunity to use
Shafrancv, and I. M. Gramsnitskiy for
OTIIAS .
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VOIN URIN, Yu . YAZUOVEKDY, V.1.; G-LIM, AM.; VASIL'MEV, T.V.;
(wamﬂmg‘LA.;GU&VHHY,HJL;GMBOQ F.D.; SERYAFIL,
A.L.; DEZLAY, V.Ye.; BAYEVSKIY, R.l(,; ALTUKHGY, G.V.;
COFANEV, V.I.; Kas'YAl, I.I.; YEGOI:OV, A.D,; SIL!VESIROV,
MLML; o PULA, S.F. TERENT 'YEV, V.G.; KRYLOV, Yu.V.; FOMIN,
A.G.; USHAKGV, A.S.; DEGTYALEV, V.A.; VOLOVICH, V.G.;
SIEFALTSOV, V.I.; PYASLIKOV, V.I.; YAZDOVSKIY, V.I.; FASHIH,
F.5., tokbn. red.

(First cpace £1lights of man; the scientific results of the
: edicobiological research conducted during the orbital
flights of tho sprceships "Yostok" and "Vosiok-2"]Pervye
oo icheskie polety chelovekaj nauchny rezulttaty roediko-
bioloyicheskikh issledovanii, provedennykh vo vreria oroi-
t1'mykh poletov lerrhlei-sputnikov "Wostok™ 1 "Vostok-2."
voslve, I.d-vo Akad. nauk SSSR, 1962. 202 p. (12124 15:11)
(SPACE MELTUTNE) (SPACE FLIGHT TRAINIIG)
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| ACCESSION NRs AR4046575 s/oz71/64/ooolooe/m77/Ao77 S |

| SOURCE: Rof. th. Avtomat., telemekhi. i vychisl. tekin, Svodnyy tom, Avs. eAS09 &

AUTHOR: Donisov, V. G} Yegorovs A. D.j Kuztminov, A. Py} S11tvestrov, M. M.}

Soshin, B. A.
TITLE: Using jotelemetric data for
man-operated cosmic 8hip d

CITED SOURCE: Sb. Radiotelemetriya .1 fiziol. i med. Sverdlovek, 1963, 121-124

{nvestigation of the control gystems of a. --- s

TOPIC TAGS: telemetry communication, biometrics R
v )

TRANSLATION: Some psychological problens arising in the constructing of cosmic= °
ship control systems are considered. A parameter 1s suggeated which would allow :
for the entire information on the psychophysiological condition of ‘the operator L_
and on the deviations of the controllsd quantities set by the operator 1n the .

comparing various systems similar in their output data. Under random exte

disturbances, the fgperator = ghip® syste:m has a certaln dogree of indetermins3y ‘r

which permits evaluating the syatea conditions, vig., operatorts organisa

card1/2 .
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condition and quality of control.Here the concept of entropy can be used for
quantitative evaluation of the indeterminacy. In determining the general{zed
criterion, an overall entropy for the selected elactrophyaiological indices and - | .-
the controlled-parameter-deviation performance 1s used which requires processing | "
a groat deal of information in a computer. Thus, in long cosmioc flights at a
long rangs from the Earth, the installation of a ship~borne computer for narrowe .
band telemetric transmitting bioinformation'to the Earth's stations in the fora
of a generalised ariterion bacomos expedient. . T |

3 -
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ACCESSION NR: ATLO37695 8/2865/6k/003/ooo/02b5/02u9
AUTHOR: Kuz'minov, A. P.; Onishchenko, Vv, F.; Sil'vestrov, M. M.

TITLE: Retention of habits for transmitting jnformation under conditions of
prolonged isolation

SOURCE: AN 855R. Otdeleniye biologicheakikh pnauk. Problemy® kosmicheskoy
biologil, Ve 3 1964, 2h5-249

TOPIC TAGS: isolation, emotional stress, manned space flight

ABSTRACT: Experiments have been conducted to study the effcoto of prolonged
isolation on the ability of man to perfornm habitual tasks involving the trans-
mission of information. Data from five experiments on prolonged isolation indicate
that during the firat day, performance in the habitual transmission of information
decreases both qualitatively and quantitatively. Adaptation to conditions of .
isolation usually takes place on the second or third day; performance improves, , -
but does mot reach the initial levele. The average number of errors for a woll- '
trained operator is higher under isolation conditions than upder normal gircum=-
stances, The character and degree of ewmotional astrain has been shown to vary

with the individual peculiarities of each subjeot studied.
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ACCESSION NR: AP4046782 5/0293/64/002/005/0783/0796

. .

AUTHOR: Denisov, V. G.; Zav'yalov, Ye., S.; Kuz'minov, A, P,j &/
$il'vestrov, M, I.; Yazdovskiy, V. I ' 73

TITLE: Problems of engineering psychology in cosmonautics and some
results of investigations’

SOURCE: Kosmicheskiyea i{ssledovaniya, v. 2, no. 5, 1964, 783-796

£V N
TOPIC TAGSt «cosmonaut training, engineering psychology, biotelemetry,
cybernetic measuring, closed ecological system, manned spaceflight

ABSTRACT: The authors discuss various problems of creating space-

ship control systems and training of cosmonauts for\prolonged space=_ . _
—Fflights, Block diagrams are presented which reflect methods of 1
evaluating closed operator-spaceship systems by means of cybernetics -
and information theory systems, Thesa systems would yield engineer-
ing avaluations of spacaship operations and physfolapical racards of .
the biopotentials of various functfonal systeme of man, The physio=
logical records would, in turn, reveal the level of psychological
and physiologfcal stresses as well as indicate the workin :agaclty

::f!
|
|

|

|

|

of the crev members. Somae results of investigations {in tﬁi fald
Card 1/2
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are presented with special attention given to recording, signaling,
and voice transmission control sytema. The use of complex functiomal '
and specialized training devices, including those which could be used
on board spaceships, is discussed with the aim of maintaining the
work habits of cosmonauts over the long periods of time which pro-
longed spaceflights would entail, Orig. art, has: 6 figures and

1 table,
ASSOCIATION: none
SUBMITTED: 28FEb6h ENCL: 00 SUB CODE: PH, 18 .

NO REF SOV: 006 OTRER: 003
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VOLYLKIN, Yu..; ARETYULOV, G.A,; ANTIFOV, V.V,; ALTUKEOV, G.V.;
BAYEVSKIY, K.M.; SELAY, V.Ye.; oLYANOV, P.V.; BRYALOV, I.I.;
VASIL'YEV, P.V.; VOLOVICE, V.G.; GAGARI! , Yu,A.; GENIN, AM.;
GOKuOV, F.D.; GORSHKOV, A.I.; GUROVSKIY, N.N.; YESHANOV, N.Kh.;
YEGOROV, A.D.; KARPOV, Ye.A.; KOVALEV, V.V.; KOLOSOV. T.A.;
KOXESEKOV, A.A.; KAS'YAM, I.I.; KOTOVSKAYA, A.:.; FALIBERDIN,
G.V.; KOPANEV, V,I.; KUZ'MINOV, A.P.; KAKURIN, L.I ; KULDROVA,
®.V.; LESEDEV, V.I.; LEBEDEV, A.A.; LOBZIN, P.P.; MAKSIMOV,
D.G.3 MYASNIKOV, V.I.; MALYSHKIN, Ye.G.; NEUMYVAKIN, I.F.;
ONISHCHENKO, V.F.; POPOV, I.G.; FOHUCHIKOV, Ye.P.; SIL'VESTKOV,
¥.M.; SEXVAPIN, A.D.; SAKSONOV, P.P.; TERENT'YEV, V.G USHAKOV,
A.S.5 UDALOV, Yu.F.; FOMIN, V.S.; FOMIK, A.G.; KHLESNIKOV, G.F.;
YUGANOV, Ye.M.; YAZDOVSKIY, V.1.; KRICHAGIN, V.I.; AKULINICHEV,
I.T.; SAVINICH, F.K.,: STMPURA, S.F.; VOSK«ESENSKIY, 0.G.;
GAZEX'KO, 0.G., SISAKYAN, N.M., akademik, red.

[Second group space flight and some results of the Soviet
astronauts' flights on "Vostok" ships; scientific results of
redical and biological research conducted during the second
group space flight] Vtoroi gruppovol kosmicheskii polet i neko-
torye itogi poletov sovetskikh kosmonaviov na korabliakh
"Vogtok"; nauchnye rezul!taty redikobiolojichesckikh issledovanii,
provedennykh vo vremie viorcgo gruppovofo rosrmicheakogo poleta.
Y'oskva, lauka, 1965. 277 p. (MIxA 18:6)
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ORG: None

TITLE: An Integral method for evaluating the effective trainiag level of operators in control
systems

SOURCE: Sistema chelovek { avtomat (Man-automston systems). Moscow, Izd-vo Nauka,
1966, 112-118

TOPIC TAGS: man machine communication, electropnysiology, specialized training,
training procedure, human engineering

ABSTRACT: The authors consider the dynamics of the process by which an operator acquires
skill in control and the degree to which training is effective in an attempt to solve the problem
of adaptation of an operator to the system which he controls. Factors affecting the spced at
which working habits are formed are discussed. It is pointed out that the purely psychological
method for evaluating the level of training effectiveness is not sufficiently complete and object- |__
ive. Electrophysiological methods are used for a fuller evaluation of the habit formation pro-
cess using eloctroencephalograms, "electromyograms, electrocardiograms, cutaneogaivanic
reactions, and pneumograms to study changes in the neuropsychic makeup of the operator. The,___
results of tests show a reduction in the bioelectric activity of the muscies and high-frequency .
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rocutaneous potentials and .
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diac contractions to a frequency close to the normal pulse rate. A diagram
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cess of coordination

rhythms of the ce
the number of car
is given showing the equipment for com
indices of the operator during training. An
between the various systems in the organ
mining the instant when the operator reaches optimum

lems. 1tis found that the circulation of a definite of information 18 required for maintain-
ing a given control process. This quantity of infermation is evalu
tem with a single human link. An integral expression is given for evaluating the level of effeor
tiveness of operator training in man=- machipe is given showing the
degree of training effectivencss for an operator in a complex control system as & function of
the number of training exercises, - Seven parameters were used for evaluating training effeo-
tiveness. 1t was found that working habits were tormed after 13—13 training porlodl.‘ og]ru.

art. has: 3 figures and 5 formules. .
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TITIE: Training devices for preparing cosmonauts for occupational activity in
controlllng spacecraft and their syatema

SOURCE: AN SSSR. Otdeleniye biologicheskikh nauk. Problemy kosmlicheskoy
biologii, v. 4, 1965, 3-9

TOPIC TAGS: cosmonaut training, space flight simulation, manned spacecraft,
space physiology, spacecraft navigation, spacecraft cuntrol, space environment
simulation, training equipment, spacecraft capsule

ABSTRACT: Training craft such as are used for actual flight schooling of aviators
do not exist for training cosmonauts. Reliance must therefore be place on ‘
ground trainers, which must be able to simulate the conditions and factors of
normal and emergency spaceflight situations and model the operation of space-

craft systems and the dynamics of flight. .. e
; A great variety of tz:naining devicegs are used. The general characteristics

‘of such devices must be based on time and motion studies of cosmonaut
Card 1/5
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activities, operation of various systems, definition of training objectives, '
and analysis of training programs and effectiveneas of training devices,

All iralning devices fall into one of three groups: 1) those for physio-
logical training to increase resistance or adaptation to extremal flight
factors: 2) those for occupational training in flight operations; and 3) those
which combine physiological with occupational training. ‘The present article
discusses various types of devices designed to provide training in space-
craft piloting and systems control,

Depending on the number of systems, flight stages, anc flight tasks to.
.be modeled, trainers may be classed as 1) uni- ~sal, 2) complex, 3) spe-

‘cialized, or 4) functional, . - ) o RIS
o Sni\:ersal )trainers {(which may be dynamic . r static) are complex devices

'which may be adjusted ta simulate the characteristics of existing or projected - | .
spacecraft. The most important elements of a universal trainer are & cabin i
mockup, computer, instructor's control panel, night sky and earth simu- i
lators, program device, and recording apparatus, The cabin mockup may

be designed to simulate flight conditions (temperature, noise, vibration,
atmospheric gas composition, pressure, humidity, and convection) on the
spacecraft.

card 2/5
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Complex trainers are designed to train all crew members in the details

of their activities on a given type of ship at all stages of flight. The complex
trainer used for Vostok pilots includes training for flight and for using

systems monitoring manual attitude control, for Earth-ship communications,
systems control, manual deorbiting procedures, and for various types of
emergencies, All on-board equipment was simulated; the mockup cabin

was identical with that of the actual ship. Such details as the alternation

of day and night in orbital flight wei-e reproduced. Training problems were
imposed from the instructor's control panel outside the trainer. All phases
of normal flight and emergencies in every flight stage were simulated on the
Vostok trainer. The construction of complex trainers for multiman inter-
planetary and orbital spacecraft crews and pilots of orbital aircraft (rocket

plancs) is envisioned, L . L e
Specialized trainers are those designed to provide training in specific

flight tasks or activities or the use of control equipment for specific maneu~
vers., Examples are devices for training cosmonauts in attitude control,
navigation, changing orbits, rendezvous and docking operations, assembly
and repair of space stations or spacecraft while in orbit, getting an inter-

Card 3/5
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planetary vessel under way from a space station, and 8o on, Specialized
trainers model only those systems and information sources entering into the .
performance of a specific flight task. A specialized trainer was us i
prepare the crew of Voskhod-2 for EVA, Consisting of a cabin mockup with

an airlock, which was placed in a vdcuum chamber, it enabled Leonov and
Belyayev to rehearse every detail of the EVA until it was sccond nature.
Another example of a specialized trainer is the airlock flown on parabolic
trajectories to provide training in egress and ingress procedures during
weightlessness. Training devices carried on long spaceflights to keep space‘i
pilots from getting rusty in landing procedures are also classed as spe- -
cialized trainers, On-board trainers are designed to make use of existing

‘indicators, signals, manual controls, andthe on-board computer.
Functional trainers are designed to provide practice in motor habits or
other functional capacities utilized during more complex flight operations,
e, g., tracking, concentration, perception, and other basic skills, It models’
only what is required to increase human functional capacity in one or another’
respect. Futictional trainers are simple, cheap, and efficient. They are,

therefore, well suited to types of training.requiring many hours to establish _

!
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or perfect the required habit patterns. ) |
Theoretically it would be possible to build a combined trainer which ’

would combine all the modeling capabilities of universal, complex, and
specialized trainers, but this would be a prohibitively expensive proposition,
and at present it is considered neither desirable nor necessary to do so.
Universal-type trainers, which also attempt to model too wide a variety of

characteristics and conditions, are unwieldy and inefficient.
The authors conclude that since cosmonauts are trained for specific ships
and specific tasks on a given ship, three types of trainers are necessary and

sufficient: complex, specialized, and functional. [ATD PRESS: ALO091-F]
SUB CODE: 05, 22 / ‘SUBM DATE: none / OTH REF: 001
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TITIE: Probloms of spacecraft rendezvous and docking -
-

SOURCE: Krasnaya zvezda, 08 Jun 66, pe 4, col. 1<

TOPIC TAGS: spacecraft docking, space station, spacecraft rendezvous, spacecraft
tracking, spacecraft control, space food, spacecraft carried equipment, spacecraft
maneuver

ABSTRACT: According to Candidate of Technical Sciences M. Sil'vestrov and
Engineer V. Lityagin, a space station must first be built on Earth, then
disassembled, the parts put into a predetermined orbit, and then reassem-
bled in space. Specialists feel that this can be accomplished, but it re-
quires the organization of a complex ground tracking system and well-timed
launching of reliably guided transport satellites and rockets. Topping the’
current list of problems to be solved is that of orbital rendezvous and
docking. ‘The first Soviet attempt at this was carried out in 1962 by
A. Nikolayev and P. Popovich in the ququ—3»agqRYQQtQk:A‘gpacecraft. The
minimum distance between these two craft was about 5 km, and the inclina-
tion of their orbital planes did not coincide by only 2 minutes. - .
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The control of a vehicle's movement during flight is achleved by the
use of special engines which serve to accelerate or decelerate the space-
craft as well as to counter disturbing forces. The main problem of a
docking in space is the proper positioning of the vehicles during the last
300—500 meters of their approach, and the precise, "soft" coupling of the
vehicles. This will be facilitated by on-board instrumentation. Maneu-
vering techniques are currently the greatest problem; however, there is no
doubt that techniques for maneuvering in orbit will shortly become routine.

" Blologlsts have estimated that approximately 275 kg of supplies monthly
will*be necessary to maintain a crew in a space station.< In addition, fuel
reserves for stabilizing a station in a certain attitude will be necessary.
Specialists estimate that a total of 1275 kg of cargo will have to be !
delivered into orbit. If the station is to remain in orbit for several N
months or even years, its crew members will need to be relieved and addi-

" tional equipment will have to be delivered to the station. The authors

predict that the time will come when the assembly of a space station, the
refuelling of a rocket in orbit, or the performing of other operations in
space will become no more difficult than the refuelling of an aircraft in
midair. JATD PRESS: 5022-F]

SUB CODE:; 22, 06 / SUBM DATE: none
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AUTHOR: Rozanov, Yu. A.; Siltvestrov, M. M.; Popov, V. A.
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ORG: none

TITLE: Infomational model of motlion dynamics and space extravehicular
orientation of astronauts

SOURCE: International Astronautical Congress. 17th, Madrid, 1966. Doklndy.

no. 7. 1966. Informatsionnaya model' dinamiki dvizheniya 1 prostranstveanaya
orlyentirovka kosmonavta vne korablya y 1-7

TOYIC TAGS: individual naneuver, EVA, information model, astronaut

orientation, spatial orientation, visual fcedback, extravehicular movement,
weightlessness

ABSTRACT:

Systems for individual maneuvering during extra-
venlicular actlvlty must include pover units to provide
angular and linear movement, angular velocity stabili- |
Zatlon devices for stopping angular rotation, and infor-
mation feedback to gulde the astronaut in controlling
his movements. Types of feedback information which are
essential include: 1) information on the anguiar
posi}%on of the body, relative to the "line-of-sight"
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{astronaut-to-spacecraft) in yaw and pitch and relative
to the spacecraft in roll; 2) angular velocity of the
"line~of-sight", i.e., the lateral component of rela-
tive velocity; 3) speed of approach (or departure);

and 4) relative distance. Ordinarily, under terrestrial
conditions, much such feedback information comes from
the statokinetic analyzers and from visual observe-

tion of surrounding objects; both these inrformatlon
sources are severely limited in space by the absence

of gravity and of nearby visual reference points.
Experimental studies were undertaken to discover which
of these kinds of information should be empnasized in
an informational medel of spatial motion, and what sort
of display should be utilized in such a system. It

was found that reiative distance and approach and de-
parture speed were the most difficult control parameters
to estimate visually (using changes in the apparent

size of the object approached). Various methods of
feedback (verbal cues from the spacecraft pilot, audi-

tory signals, and visual information displays) were

used to supplement visual estimation, Luminous lines
painted on the spacecraft hull aid in perceiving 1its -
position and orlentation _when 1t is in shadow. orig. art. has:
1 figure. [ATD PRESS: 5098-F/
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1€.1200 A006,/A002
‘% 6200 ! Vv.A., Engineer
e AL \gine
AUTHOR ’_Sil vgﬁvr')v A, \( .
e o
TITLE- pa*ig:e Strength cf AMré (AMgb) Alloy 13
TIT
PER:QDICAL Svarschaoye Fr-izvidstve, 1960, N>, 7, pP. 15-17
. : ] aterisnics of static
L Li31 sestigations were made into the charazter
TEXT: A% LI31 investigi

ced b
4 lir strength ot sre basix iypes of weld Jomtdiﬂ ?Mgs ?élxz’eé)rom?\ufhicky
and cyclic Ireng. & hew 3 . - ens were made o ,

A argon- welding,\f Specimen e
sem.i-A|1?omat§;-:g?%t:ﬁf;‘? Th—::';f?r%l:xem‘.cal composition and mec-banical pmpi;tef::.sr-
ho’-wt‘o}ﬂ:? ?126; v‘.ld'hn'au‘hrr siudied the thermal effect of weldln%honqtrengm-of

- A b - . s
giverla J: 'aﬁcnr-r'xa with and without f1ile? welds and mvest-gated ar?‘ i $
meta' o =§-T ‘Jl;‘;‘s in 17 %est series with 180 specimens, mﬁ'ggn(PS;xP&) semio
overiap an d with an AMg6 wire of 2 mm 1 diameter on 4 -9 ( 9) pemls —
MBS BT e hine Th acimens were tested by siternating tension w
automa® s mashine, §\ The speci T S of 5 million
e TEfficiirt of asymmetry Of the cycle T = 0‘.1‘,1 :n -alaif"*n B )
i -ading was pertormed on & universal aydropulIavi- -1 (GRM
Cyi:eia _‘I‘,‘,‘:d;ngu" se grequer‘.:y Af 600 cyzles per minute, The mazhine pr?duces
2?’;“;{‘“7:\*“ ads-rarglra from G.3 %o 27 vcons, The tests ylelded the following
JRRD 94 Loe T Mgy 2 & AN L ./ -
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/135,/60/000/007/005/01*
patigue 3trength of 6 (AMgh) Alloy Weld Joints AQ06/A002

resulis: Under cyclic loads the strength of weld joints 1s lower than tnat of *he
pbase motal, due to the cencentration of siresses depending on the shape of the
connection and the 3eam, The strengt® of butt-welded specimens where the protrud-
1ng convex part of the weld was subseQuently removed, 18 by 20% lower than that

of the base metal. The temperature effect of welding on the metal does almost

aot reduce 1ts cyclte atrength. At a thisckness of 20 mm of the metal belng welded,
the X-shaped beveling of edges 18 unfit for semiautomatic welding, since 2
complete fusion of the seam root 18 not astained, An increase in the welding
current in this case entalls overheasing of the metal. In fillet welds, least
cyclle strength 18 observed in “he lcngitudinal £illet welds dus to the con-
centration of gtresses {nevitable in sush type of connection. Static tests show
that the stirength of butt welds attains o 85-95% that of the base metal, Removing
the pretruding convex part of ine weld under static load does not raise the strength
of the Joint. A rompariscn of the static strength of {ranaverse and longitudinal
f1llet welds shows similar values and sometimes higher strength of the longitudinal
fillet welds, In all the specimens, multilayer‘seams have a lower gtrength than
single-layer seams, 1The gtatie strength ¢f tuilt-up metal determined on Gagarin
specimens, s DY 7-9% below shat of the unannealed eiectroede wire. This 1is
probably due to ihe purning out of magnesium, Tests 1imited by the coefficient
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Leningrad)
S1Lt VKSTROY, v.pP. ( iy
va. Med,sestra 15 no.5:31 My '56. (MLBA 9:8)
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APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620001-1"



IR )

——c————y *
S it el

9-18 .561

akademii imeni S.M.Kirova.

vasc. reflexes
(RBPLEX,
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sIL'VESTROV, V.P., kamidat meditsinskikh nauk

Vascular reflexes {n arterial hypotension. Perap.arkh. 28 no.2:

(MLRA 9:7)

erapii (nmch. - chlen-korrespondent
) Voyenno-med itsinskoy ordens Lenioa

(HYPOTRES 0N, physiolo&y,

vasc. in hypotension (Rus))
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SIL' VESTROV, V.P., kandidat meditsinskikh nauk

Changes in the higher nervous activity in certain forms of arterial
hypoteasion. Terap.arkh. 28 no.6:76-84 156, (MLmA 9:11)

1, Iz kafedry gospitalfnoy terapii (nach. - chlen-korrespondent AME
5S8R prof. H.S.Molchanov) Voyenno-meditsinskoy ordena lenina akademii
imeni S.M.Kirova,
(HYPOTENSION, physiology,
conditioned reflex plethysmographic variations (Rus))
( PLETHYSMOGRAPHY, in various diseases,
hypotension, conditioned reflex changes (Rus))
(RR¥1RX, COMDITIOKED,
p(»lothynmographic conditioned changes in hypotension
Rus))
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S1L'VESTROV, V.P., kandidatl meditsinskikh nauk (Leningrad)

« g il o e
Hemodynamic indices in arterial hypotension, Klin.med. 3% no.9:
62-68 § '56. (M1RA 9:11)

1, Iz kafedry gospitalinoy terapii (nach. = chlen-korrespondent
AMN SSSR prof. N.S.Molchanov) Voyenno—meditnlnakby ordena Lenina
akadezii imeni S.M.Kirova.
(HYPOTENS ION, physiol.
hymodynamic indices)
(BLOOD CIRCULATIGCN, physiol.
hemodynanic indices {n hypotension)
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SIL'VESTROV, V.P. (Leningrad)

R ) . Vrach.delo supplement
" Arterial hypotension as a nosological entity ? (MIRA 11:1)
157:1)

.-t &

SSSR, prof.
1. Knfedra gosoital'noy teraoii (nnch.-chlen-korx)'.v:bifnm- ' P ’
g:marnl-mnyor meditsinskoy slushbdy M.S5.Molchanov y
meditsinskoy akademil,
(HYPOTENS ION)
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SIL'VRSTROV, V.P., xand .med . nauk (l-eningrad)

Vascular elasticity and tonus in arterial hypotension. l%;r;;ci.l:”
76 n0.1:91-95 Ja ‘58,

- -korrespondent AME
ital'noy terapii (nach.-chlen
;ésgip:gfd;’.sf::pichanov) Voyenno-meditsinakoy akadezii imeni
S.M . Xirova.

(GARDIOVASCUIAR SYSTEM) (EYPOYIISIOI)
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RAPOPOR?, M.Yu,, prof., SIL'VESTROV, V.P., kand.med.nauk, PUSHKAREV, A.D.,
kand .med ., nauk (Leningrad)

Hypnosis therapy of hypotensive vascular dystonia, flin.mﬁ;m)
36 n0.,931102=107 § 58 MIRA

ospital'noy terapii ¥o,1:(ispolnyayushchiy
zgya::a:i:iriaghai'nm prof, H.l':-. Shcherba) Yoyenno-moditainskoy
ordena Lenina nkademli ime Kirovae
(HYPOTENSION, ther,
hypnosis (Bus))
(HYPNOSIS, ther. use
hypotension (Rus))

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620001-1"




"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620001-1

5 SIS B E AR SRR VAR HE S FENERAE ST B BRI TS Oppisaay = oo

SIL'VESTROV Vladimir Petrovich
' [Bronch:hl asthma] Bronkhiel'naia astma. Leningrad,(Medgiz, 1960,

MIRA 14:7)
43 p. (ASTEMA)
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SIL'VESTROV, V.P,; YAROSLAVISEV, A,L,

Detormination of levomycetin in biological liquids by a chemical
method, lLaw. delo 6 no.4:20-23 Jl-Ag '60. (MIRA 13:12),

1. Kafedra gospital'noy terapii No 1 (nachal'nik - deystvitel'nyy
ohlen AMN 8S3R prof, N.S., Molchanov) i kafedra biokhimii (nachal'nik
deystvitel'nyy oplem AMN SSSR prof. G,Ye,V1adinirov) Voyennomeditsinskoy
ordeng Lenina akademii imeni 8.M. Kirova, ,

(CHLOROMYCETIN)
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SIL'VESTROV, V.P.; YAROSLAVTSEV, A.L.; MALOV, Tu.8. (Leningrad)

Chemotherapeutic acitivity of levanycetin in the treagmont 1;1"
certain diseases of the internal organs. Klin.,med, 38 no.

111-115 D 160, (MIRA 1432)

h, - deystvitel'nyy

1, Iz kafedry gospital'noy terapii No,1 (pac

chlen AMN SggRgprof. N.S. Molchanov) Voyermo-meditsinskoy ordena
akademii imeni S.M. Kirova.

fonine ekaden ( CHLOROMYCETIN)
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(etabolic diseases
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e d in treatment of saue
Levomycetin concentration in the bloo £ L.
diaeaa:: of the internmal organs. Leb.delo 7 no,11324-27 N

(MIRA 14:10)

1, Kafedra gospital'noy terapii No.l voyenno-meditsinskoy ordena
L]

efle m.
lenina ukademii(. im, S.M ﬁ:’r 71C USE)
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SILIWESTAOV, VoF.; YAnUSLAVISZY, A.L. [dscecased)

' Lovomycetin in the treatment o cholecystitls and cholang&ﬁsiﬁzl)
Sov. med. 25 no.7:81-86 J1 161,
- ndent
3 11 No.1l (nachal'nik - chlen-korrespo

1, Iz kafedry gospital'noy terap 4 Ptk g
AMH 3ol prof, ll.A. Molchanov) i kafedry t.nokhir\:;ii (na halnik - ot
korresyondent At S.Sit prof. G.Ye.Vladimirov) Voyenno-

- xl g3

. o akademii imeni S.M.Kirova. e
ordena L nir(mu;\wwmmu) (GAL&‘EI?DDL.»...lenA.;Eo)
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in the diagnosis and treatment of some complications of
Kaz.med.zhur, no.4:22-27 J1l-Ag '62.

(MIRA 15:8)

1. Kafedra gospital'noy terapii (nachal'nik - deystvitel'nyy chlen
AMN SSSR, prof. N.S.Molchanov) Voyenno-meditsinskoy ordena Lenina
akademii imeni S.M.Kirova i Leningradskaya oblastnaya klinicheskaya
bol'nitsa (glavnyy vrach - A.P.Yegorova).

(ANTIBIOTICS-'IOKICOIDGY)
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' AUTHORS s Garber, Ve Mo} Kerbaliyev, A. 1.; Kosak, M. M.; Matakin, L. A.j Petro¥,
V. P.; Rudoy, Yu. Med s11'verstrov, V. T .

ORG: none (
TITLES Automatlo machine for packaging 1iquid products 1n cans vith {nserted o7
rolled 1ids. Class 81, No. 175867

SOURCE Byulleten' yzobreteniy 1 tovarnykh znskov, 00« 20, 1965, 140

e ot e i 4 ®

TOPIC TAGS: autopation, atorage device, lubricant

an automatic machine for packaging

for example, olls and lubri-
cants), cons rting and transferring cans, metering
and £i11ing rations, To improve pro=-
duction, decreas T’ ives for each sutomated
transport or c tructed &8 @ single unit

(see Fig. 1) vith pr
i 1ing device with label magasine,

i ABSTRACT: This Author Cortificate presents
1iquid produ

A
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SIL'VESTROV, V.V,

seaetatue ¥

apesi Euzn;:;; Basin State Institute for the Design and Planning of

N 157,
Coal Mine Building. Shakht.stroi. mo,l1: 31-40 S(nuu 10:12)

(Coal mines and mining)

(Kuznatek Basin--Research, Industrial)
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ZAFANKIN, N.Yew; SIL:VESTROV, V.V.
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r

.3 gor. zhur. no.8:53-59
coal enterprises. Izv. Vy®. ucheb, 2av.; B (SIRA 15¢5)
161,

instituta

ktor Gosudarstvennogo inghensrzo- Proi=kirols Bo8 o,
1. Dire aniyu shakhinogo atroitel!st™ v b nnogo inzhenerno-
po I’royekmrgv Glavayy inzh. proyekioV Gosudarstve g%,roital'stva
Zurggtigléo inatituta po Pr°¥°k‘i’°v°ﬁ§yua§2é§g}22§gy gornoy
proyex 111 lvestrov). Rekomendov , ”
kaqum?geoif;:;ibzﬁsii proizvodstva syerdiovskogo (.crnog
akono!
Institute. (Kuznetsk Basin---Conl mines and mining)
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TITLE: A Device for the Measurement of Pyro-elec%ric
Polariztion of Crystals (Pribor dlya izmereniya
piroelektricheskoy polyarizatsii kristallov)

PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, pp 57 - ©5 (USSR)

ABSTRACT: The pyro-electric effect is the change in polarization

of a crystal with temperature. It is observed in crystals

which have special polar directions. A static method
for the measurement of the pyro-electric effect has been
described by Ackermann (Ref 1). Up to the present time,
there have been no measurements on the pyro-electric effect
in which the rate of change of the temperature of the
specimen was Taken into account. The only exception is
the paper by Nakamura (Ref 2) in which data are given on
the changes in the pyro-electric polarization of Rochelle
salt as a function «f the rate of change of temperature
of the specimen. However, it is very difficult to extract
from that paper significant information on the effect of
the rate of change of temperature on the magnitude of the
pyro-electric constunt since dif ferent rates of heating

Ccardl/7 were used at different temperatures. In the present paper

!
|
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A Device for the Measurement of Pyro-electric Polrization of Crystals

a description is given of an apparatus which may be used

to measure the charge on small capacitors of the order of

a few upuF. The instrument has a time constant of the order
of 30-40 min. The jnstrument is based on the transformation
of a constant potential into an alternating potential with

a subsequent amplification of the latter by a narrow-band
amplifier. The input section of the instrument is shown

in Figure 1. The principle is as follows: a potential

Vl sin Qt is applied to the capacitor C1 which consists

of a fixed electrode 1 and a membrane 2 . The alter-
nating potential is applied from the oscillator 5 . This
pgtential produces a ponderomotive force F , which is
given by: a lsin?wt

F = (2)

2

where a is the radius of the membrane, d; is the

distance between the fixed plate and the membrane. Under
the action of F the membrane executes oscillations with &
Card2/7
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A Device for the Measurement of Pyro—electric Polarization of
Crystals

rrequency of 2w with a mean displacement given by Eq (%),
in which B 18 the damping coefficient, Jo and d,

are Bessel functions and u is 2 frequency parameter
equal to wa/c (c 18 the velocity of sound in the

pembrane). 1f, i addition to V3 gin ot a constant
voltage YV, is applied from the crystal &, then the
force acting upon the membrane 2 is of the form:

32 V2 V2

F = — V% + Ay zvlvo sin q& _ L cos 2wot ) .
2 2 2
844

Under the action of this ccrce, the membrane will execute
vibrations with & frequency W, (the first natural

frequency) and a frequency of 2w, - When the frequency

of the force is equal to one of the natural frequencies of
card3/7 the membrane, then Jo(u) = 0 . In that case the mean

APPROVED FOR :
RELEASE: 08/23/2000 CIA-RDP86-00513R00155062000
1_1"



sSovV/70-3-1-9/26
A Device for the Measurement of Pyro-electric Polarization of
Crystals

value of the displacement of the membrane is given by
Eq (5). The membrane 2 is at the same time also a part
of the capacitor Co , the other part of whieh is a fixed

electrode 3% . When the membrane vibrates, the capacitance
of G, will change by & quantity AC = C2n/d2 . A

potential equal bo ioR2 is applied to G, through the
resistance Rl . This potential is produced by the

anode current flowing through the valve J1, . When the

capacitance C2 changes, & charge~discharge current 1
flows through Rl and R2 . The potential Vg) which

appears when the current 1 flows through the resistance
Rl) is applied to the grid of the valve and is amplified.

The signal at the terminal 6 18 given by:
Card4/7
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A Device for the leasurement of Pyro-electric Polarigation of

Crystals ) _
loR2“ . uR2

a, Ryt Rt kR

ip which u is the amplification coefficient of the valve.
It is clear from Egs (5) and (6) that if the valve J1;

ijs followed by & filter which will pass & signal at a
frequency W, pbut not at 2w, » then the potential difference

(6)

V2=

of the output of such a device will be proportional to v,

In the instrument described, the membrane was of dumlumin,
9 mp in radius with a natural frequency of 960 C.p.S. and
Yy = 0.196 , The mean displacemgnts of tle membrane were

S.as x 109 cm and 0.36 x 10 .

respectively. The complete circuit diagram of the instru-
ment is shown in Figure 2. The sci.one can be used to
measure voltages of the order of 25 x 10=3 V with an

input capacity of 70.6 unF. The time constant is limited
Card5/7 by the insulation of the instrument. In the instrument nNow

cm at w, and 2w
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A Device for the Measurement of Pyro-electric Polarization of
Crystals

described, the specific resistance of the insulator was

1016 Qem. The instrument was used to measure the pyro-
electric constant of tourraline and ethylene diamine
tartrate. Crystaliine plates were placed in a crystal
holder made ol teflon; these were placed in an air
thermostat with a dryer and a water jacket. The tempera-
ture in_the thermostat was kept constant to within

+ 0.01 °C. The temperature was measured by means of a low
Tnertia semiconductor picrothermometer of type Mr-52. 1t
was found that the pyro—electric constant of tourmaline

was between 1.206 and 1.28 CGSE/cm‘2 pex degree when the
temperature varied bg 0.1, 0.2 and 0.3 C, from the
temperature of 20.6 "C. The average value for ethylene
diamine tartrate at the same temperature was

2.52 CGEE/cm2 per degree. Academician A.V. Shubnikov
is thanked for hLis interest and encouragement.

Card6/7
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There are 4 figures and 4 references, 2 of which are
Soviet (1 translated from English), 1 English and

1 German.

ASSOCIATION: Institut kristallografii AN SSSR
(Institue of Crystallography of the Ac.Bc.USSR)

SUBMITTED: December 19, 1956
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APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620001-1"



"APPROVED
R T SR RN YT

FOR RELEASE:
T 08/23/2000 CIA-RDP86-00513R001550620001-1

L EREAA e

AU210H: 70;2-@2/24
PITT inat] cients of therﬁai’condu&ttvity
of crys e tartrate. (Opredeleniye
xoeffitsientov tempe osti kristvallov
vinnokislogo etilendiamina

PLRIODICAL: ngristallografi a (Grystallogxaphy), 1957, Vol.2,
No.2, pp. 304-307 (U.B.8.R.)

ABSaCT: A non-stutionary ethod of measuring the thermal
conductivities of cry v.P. Zbuze and A.R. Regel'
(Zh. Lekh. FizZ., 2L» (1952) ) is jdescribed.
Phe crysbtal specimen v t i orm of & cylindeT aboyt
5.9 to 1o mm high and O 5 1 area abou® 100 mm~ .
It was placed in a canstan nclosure on a heavy
ylinder at 25 C and when equilibrium had been reached
was gransferred Vvery rapidly to the top of apnother copperl
cylinder maintained at The temperature of the upper
gurface of the St tinuously with a
thermocouple ing i a J ion ‘at 2 Glycerine
sas used to ensure goo t. The voltage from the
thermocouple was chopse olified. Phe method of cal-
culation has already been describved (Zh.Tekh. FizZ., 21, No.8,
1%82-4, (1952))- The coefficlents found were
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70~2-22/ 24

Duterninution ol tuy conflicients of uiivlual conductivity of
crystals ofetiylene dinpmire tartrzte. (Cont.)

8., = De2 X 10-5cm2/scc, B = 2.7 x 1077, 8, = 1.8x 1073
11 3 22 35

and al5 = 0.9% x 10 7. The acen™™ey w:'S 5=10.

There are 5 figures, 4 references, % of which are Slavic.
Acknowledgments to Acade A.V. Shubnikov and V.L. Indenbom.

ASSOCIATION: Institute of Crystallography (Institut Kristallografiya

AN SSSR)

SUBMITImD: Pebruary 1, 1957.

AVAILABIuS: Library of Congress
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Clunisov, AvA., 5i1'yeutrova, L.B. and Alexsundrov, K.S.

The Dielectric, astic and Piezo-eclectric Properties of
Single Crystals Jf Benzoplenone (Dielektricheskiye
unrugiye 1 n'ye Seletricheskiye svoystva monokristallov
nenzofenona)

, .. UD1CAL: Krigtallo,rafiya, 1957, vol.2, No.>, PP 707-709 (USSR).

.. 2ACT: 0Of tlLe four smodirications of crystaliine bvenzophenone

(CFHC)QCO the one studied was the steble orthorhombic one
Ky M-

nelonging to the syLiebry groupBZ:Z. T.e specimens were nade
from lurge crystals (200-300 cr: ) prepared fromw acetone or
corhon tetrgchlorids solution. The maLergal had a density of
1,219 gfcn’ at 20 °C and a Gi.p. %f 4%.0 6 Dielectric con-
+ant measuresnents were rade at 102 and 10 c/s and at a field
trepgth of 5-10 v/cti.

Eyr = 4,0 + 0.05, €55 = 4.1 + 0.05, €33

ron A - (6 2 0.5) X 107 .
Ti. Jdielectric strengths (in xV/mn) vere found to be :

g . 0283304+3, B, =2272525, B, = 40 £ 50 £ &
moduli were found to be (in 10%° dynes/cma)

= 3,7 + 0.05

~
-~

elactic

A "
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70-5-29/31
i cperties ingle
IR AN Blastic and Pievo-clectric Propertles of Sing
Meleotric, Bilas ]

. .1~ ot Benzophenone.

= 10.60 + 0.15
> - 10.70 + 0.15 Con 1 +
b . c = 2,03 + 0.01
= 7.10 + Q.04 4y + oo
B -— ) z . )
. 1.55 + 0.01 Ceg < 5-95 % 0-02
N . = 1,69 + 0.
9? 7,21 + 0.13 31 1.69 +
7 . 5.50 & 0.20
N i onance freaquerncles were peusured for three
. eparce and anti-resonalic cquerciles ;
3 ;'ﬁ;LgnJithe piczo-nodull were calculated from

1/2
- ! (Sikbf

2 fg L \ 4 fg

diy

1C3 = - f f = anti-
“tepa £ = resonance frequency, Of i‘a R( a X o
LIt A . . 8 3 en”
:-)n'—xr\f}; frequency), €y = dielectric susc., ’L gth,
P = density,

',,../l‘

T

et Ko Tt M Al PR
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70-5-29/31 .. le
T Nl bric, Blastic and Piczo-electric Properties of Sing
’ f‘:‘ qf Beﬁzophenone. |
d.. = 3.7 £+ 0.1 X 1077 ¢.g.s. units
14 -
d25 = 0.5 + 0.02
d56 = 6.1 + 0.1 .
i calcu~
T! sefficients of electromechanlcal coupling K were
G Tae
baved ju ¥
1aved fro 1/2 5%
1T _—
1 s
. T(Af/fn as kyy g, 50
2 ] -
kYX t45o 5
k = 16-% .
zX t450
~ ° Y end 32
xve, o < X pernendicular to slice, legithxat 45° %o
Sooagy and electrodes on face perp: )
r s/
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tootric, Elastic and Piezo-electric Properties of Single
" Benzophenone.
Tie bLiioh ovalue of k contradicts Illason's view
Z2X t,co
("Precoelectric Crystals dud Their Applicutions in Ultrasonics",
Ris eds 1952).
poroceohenone is reconrended as useful raterial for piezo-
Siectrie applications at moderate temperatures.
Arrznevledgnents to Academician A.V. Shubnikov.
T. wre zre 2 fipures and 5 Slavic references.
ASSCCLATION.  Tustitute of Crystallography Ac.Sc. USSR.
(Institut Kristallografii AN SSSR)
Fevruary 9, 1957,
Library of Congress,
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S0V/70-3-1-9/26
AUTHORS:  Bil'vestrova, I.M. and Sil'vestrov, Yu.N.

© TITIE: " A Device for the Measurement of Pyro-electric
Polariztion of Crystals (Pribor dlya izmereniya
piroelektricheskoy polyarizatsii kristallov)

PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, pp 57 - 63 (USSR)

ABSTRACT: The pyro-electric effect is the change in polarization
of a crystal with temperature. It is observed in crystals
which have special polar directions. A static method
for the measurement of the pyro-electric effect has been
described by Ackermann (Ref 1). Up to the present time,
there have been no measurements on the pyro-electric effect
in which the rate of change of the temperature of the
specimen was Taken into account. The only exception is
the paper by Nakamura (Ref 2) in which data are given on
the changes in the pyro-electric polarization of Rochelle
salt as a function of the rate of change of temperature
of the specimen. However, it is very difficult to extract
from that paper significant information on the effect of
the rate of change of temperature on the magnitude of the
pyro-electric constant since different rates of heating
Cardl/7 were used at different temperatures. In the present paper
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S0V/70-3-1-9/206
A Device for the Measurement of Pyro-electric Polxrization of Crystals

a description is given of an apparatus which may be used

to measure the charge on small capacitors of the order of

a few uwuF. The instrument has a time constant of the order
of 30-40 min. The instrument is based on the transformation
of a constant potential into an alternating potential with

a subsequent amplification of the latter by a narrow-band
amplifier. The input section of the instrument is shown

in Figure 1. The principle is as follows: a potential

Vl sin Qt is applied to the capacitor C, which consists

of a fixed electrode 1 and a membrane 2 . The alter-
nating potential is applied from the oscillator 5 . This
potential produces a ponderomotive force F , which is

given by: avisin?wt -
2

F =

2
8dl
where a 1is the radius of the membrane, d, is the

distance between the fixed plate and the membrane. Under
the action of ¥ the membrane executes oscillations with =
Card2/7
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A Device for the Measurement of Pyro-electric Polarization of
Crystals

frequency of 2w with a mean displacement given by Eq (%),

in which @6 is the damping coefficient, J, and J2

are Bessel functions and W 1is a frequency parameter
equal to wa/c (c 1is the velocity of sound in the
membrane). If, in addition to V, sin wt a constant

voltage Vo is applied from the crystal 4 , then the
force acting upon the membrane 2 is of the form:

2 2
a2 N1 V1
Fe=—I[VE+—=42V,V_ sin wt - — cos 2u,t 4) .
(o} 170 o]
2 2 2
8dl

Under the action of this force, the membrane will execute
vibrations with a frequency w, (the first natural

frequency) and a frequency of 2w, . When the frequency

of the force is equal to one of the natural frequencies of
Card?/7 the membrane, then Jo(u) = 0 . In that case the mean
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A Device for the Measurement of Pyro-electric Polarization of
Crystals

value of the displacement of the membrane is given by
Eq (5). The membrane 2 1is at the same time also a part
of the capacitor OC, , the other part of which is a fixed

electrode 3 . When the membrane vibrates, the capacitance
of C, will change by a quantity ADC = Cz'q/d2 . A

potential equal to ioR2 is applied to 02 through the
resistance Rl . This potential is produced by the

anode current flowing through the valve J11 . When the

capacitance 02 changes, a charge~-discharge current 1
flows through R,y and R2 . The potential Vs) which

appears when the current 1 flows through the resistance
Ry, ig applied to the grid of the valve and is amplified.

The signal at the terminal 6 1is given by:
carda4/7
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A Device for the Measurement of Pyro—electric Folarigation of
Crystals _
i R0 BR
d2 R1+R2+uR2
in which u 1is the amplification coefiicient of the valve.

It is clear from Egs (5) and (6) that if the valve J]l

ig followed by & filter which will pass & signal at a
frequency 0, put not at 2w, tren the potential difference

of the output of such a device will be proportional %0 Vo .

In the instrument described, the membrane was of duslumin,
g mm in radius with a natural freguency of 960 c.p.sS. and
¥y = 0.196 The mean displacen nts of the wembrane were
O.44 x lO‘é cm and 0.36 x 1077 cm at  wg and 2w »

respectively. Tre complete circuit diagram of the instru-
ment is shown in Figure 2. The scLene can be used to
measure voltages of the order of 25 X 10-3% Vv with an

input capacity of 70.6 uWF. The time consthant is limited
Card5/7 by the insulation of the instrument. In the instrument now
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A Device for the Measurement of Pyro-electric Polarization of
-Crystals

described, the specific resistance of the insulastor was

1016 Qcm. The instrument was used to measure the pyro-
electric constant of tourmaline and ethylene diamine
tartrate. Crystalline plates were placed in a crystal
nholder made of teflon; these were placed in an air

j The tempera-

ks 0.01 “C. ture was measured by means of a low
Tnertia semiconductor microthermometer of type MT-52. 1%
was found that the pyro—electric constant of tourmaline

was between 1.26 and 1.28 CGSE/cm2 peg degree when the
temperature varied bg 0.1, 0.2 and 0.3 °C, from the
temperature of 20.6 °C. The average value for ethylene
diamine tartrate at the same temperature was

2.52 CGEE/cm2 per degree. Academician A.V. Shubnikov
is thanked for his interest and encouragement.
Cardo/7
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S0V/7C-3-1-9/26
A Device for the Measurement of Pyro-electric Polarization of
Crystals

There are 4 figures and 4 references, 2 of which are
Soviet (1 translated from English), 1 English and
1 German.

ASSOCIATION: Institut kristallografii AN SSSR
(Institue of Crystallography of the Ac.Sc.USSR)

SUBMITTED: December 19, 1956
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70-3-3-32/36
AUTHORS: Sil'vestrova, I.M., Aleksandrov, K.S. and Chumakov, A.A.
TITLE: THe Growtn of urystals of Terpene Lonohydrate and Their
Elastic and Piezoelectric Properties (Vyrashchivaniye
kristallov terpin-monogidrata i ikh uprugiye i p'yezo-
elektricheskiye svoystva)

PERIODICAL: Kristallografiya, 1958, Vol 3, Kr 3, pp %86 -)387
USSR).

ABSTRACT: Crystals of cis-terpene monohydrate [910H18(0H)2.H20]

have mp. 116 °C and 4 - 1.11 g/cm’.

A water thermostat of HeSBfér's type was used to grow crystals
of 30 3 50 g from a solution in alcohol and acetone cooled
1-2 below the saturation point. Crystals (morphologically)
belong to the class 2.m (rhombopyramidal). The principal
dielectric constants at 1 Mc/s and a field of 5-10 V/cm were
found to be e;; = 2.6 % 0.05 , e5y = 2.8 + 0.05 ,

€33 = 2,2 + 0.05 . The elastic moduli ciE were measured
by an impulsive ultrasonic method as (x 10 0 dynes/cmz)
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70-3-3-3%2/36
The Growth of Crystals of Terpene Monohydrate and Their Elastic and
Piezoelectric Properties

cll = 12-5 i 002, CM = 2.4‘3 i 0005 C23 4-10 : 002
Cop = 9.9 + 0.2, Cog ° 2.23 + 0.04 31 = 6.20 + 0.3
333 = 15.3 + 0.2, Coe = 3.46 + 0.06 Cip = 3.80 + 0.4

For the piezoelectric properties the resonant and anti-
resonant oscillation frequencies of © blocks or plates were

measured giving (in cgsu X 10—8) d}l = -6.5 + 0.1

d32 = 1006 i O.l, d;; = 6'6 i 003, dl5 = 1500 i 0.2,

dyy = 17.3 £ 0.2

There are 1 figure and 2 references, 1 Soviet and 1 German.

ASSOCIATION: Institut kristallografii AN SSSR
(Institute of Crystallography, Ac. Sc.USSR)

SUBMITTED: December 3, 1957
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ponohydrate, W weighing
ABSTRACT: CryStali gfciacl—iggzsne)f the monoclln}goiyigilgéus sol1.1'.ci%1£1l
dihedra ice ssfully grown _ 1ing and wi
up to 285 € were TR . pp 13 °C suPer-000TL . nop. 18
in the éﬁtion (200--500 rpm) of th% © ryi‘he dielectric
rapid rodatiq | Mdensity 1.471 g/om7. L4 by Q-meber
12 tgnirsl at 1 Mc/s and 10 V/cm were
cons

= 0.15. The
~ = 5‘0 e 7
to be €73 2.6, €y < 2.9, €33 > "15

a to ve (in
jezoelectric woduli (Class 2) were foun
Ic):.e;.s.u. x 10-8

= - 807
= - 16011 d22 ‘
I d?’f - -19.8, 8567 * 30"
- 11.8, dyg =" 4.8, 934
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SOV/70-3-4-12/26
Growing urystals of [(-ramnose Monohydrate and the Investigation
of their Iielectric, Piezoelectric and Elastic Properties

The greatest electromechanical coupling coefficient, 11.7%,
occurs for compressional-extensional osc1llat10ns along
the a-axis (piezoelectric modulus d23 . This material

can work as a transmitter of hydrostatic pressure with a
piezomodulus of 4, = - 16.4 x 10-8 c.g.s.u. The moduli

of elasticity were determined by an ultrasonic impulse
method and the velocities of u/s waves in six directions -
{tooy, fo1io], (oo:], Tllo], 101} , Lon]- were measured.

The moduli cjy. lO dynes/cm- at zJ - 22 C are

étabulated against ik): (11) 3.82; (22) 2

S e B 0. 5500 (539 0 502; -(e6) 0.911;
§23) 0.888; (31) 1.66; (12) 1.60; (15) =-0.03;
25) 0.122; (3%5) -O. 118 46) 0.022.

Resonance and impulse m2thods agree fairly well.
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ASSOCIATION: Institut kristallografii am SSSR
(Institute or Crystellography, AS USSR)

SUBMITTED: February 14, 1958
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